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A cohomological sufficient condition is found for a switching class of graphs 
to have a member admitting the full group of automorphisms of the corresponding 
two-graph. 
Given a partition of the vertex set of a graph into two parts (one possibly 
empty), the result of switching with respect to the partition is defined to be 
the graph obtained by deleting all edges between the parts and replacing 
all nonedges by edges, leaving the edges and nonedges within each part 
unaltered. The set of all graphs on the given vertex set is partitioned into 
switching clc~es. The set V of all switchings has the structure of an elementary 
abelian Z-group, and indeed a module for any group of permutations an. the 
vertex set: we shall call it the switching module. 
A two-graph is a collection T of 3-subsets of a set of points, with the 
property that any 4-set of points contains an even number of members oE T. 
In any graph r, the set of triples containing an odd number of edges of f” 
is a two-graph. Graphs related by switching produce the same two-graph? 
and the induced mapping from switching classes to two-graphs is a bijection. 
Note that the automorphism group of any graph is a subgroup of the auto- 
morphism group of the corresponding two-graph. See Seidel [l] for a good 
survey of two-graphs and switching classes. 
Seidel observed that any switching class on an odd number of vertices 
contains a unique Eulerian graph F, if r’ is any graph in the class, then r 
is obtained from r’ by switching with respect to the partition into vertices of 
even and odd valency. It follows that, if T is the corresponding two-graph, 
then Aut(T’) = Am(T), while Aut(r’) is the subgroup of Am(T) fixing the 
appropriate partition. This is false in general, but there is a cohomological 
sufficient condition. 
THEOREM. Let .Y be a switching class of graphs, T the correspmdiq two- 
graph, G = Ant(T), and V the switching module; stcppose KI(G, Vj = 0. Then 
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(i) there is a graph I’ E F with G = Aut(I’); 
(ii) for any r’ E Y-, Aut(r’) is the subgroup of G fixing the partition 
which switches r’ into r. 
Proof. We use a well-known interpretation of first cohomology: j Hl(G, V)] 
is the number of conjugacy classes of complements of V in the split extension 
I( = VG. Now G is one such complement, and the stabilizer (in K) of any 
graph in 5 is another (since V acts regularly on ~7). So, if H1(G, V) = 0, 
then G fixes a graph r E Y-; that is, G = Aut(r). Furthermore, the one-to-one 
correspondence between V and Y (where r’ corresponds to the operation 
switching it into r) is a K-isomorphism; so the stabilizer in G (the auto- 
morphism group) of any graph in Y is equal to the stabilizer in G of the 
corresponding partition. 
Remark. There are many nontrivial two-graphs (necessarily on an even 
number of vertices) whose automorphism groups G are doubly transitive. 
Since no nontrivial graph admits a doubly transitive group, we have 
Hl(G, V) 5 0 in these cases. 
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